Cholinergic and dopaminergic alterations in the mouse central nervous system following acute trimethyltin exposure.
Male mice were given a single oral dose of 0, 1 or 3 mg/kg TMT-hydroxide and sacrificed 48 hrs, 1 and 2 weeks later. Brain areas were removed, dissected and frozen for later analysis of neurotransmitter receptor binding by filtration techniques and determination of concentrations of monoamines and their metabolites by HPLC/EC. Muscarinic cholinergic receptor binding was measured over a [3H]-quinuclidinyl benzilate (QNB) concentration range of 0.02 to 2.0 nM. Two days after TMT treatment, affinity of [3H]-QNB binding in frontal cortex increased. Gradual return to control binding affinity was seen over the next 2 weeks. The number of receptors decreased only at high dose after 1 week. In hippocampus, a similar increase was seen only at the 3 mg/kg dose after 1 and 2 weeks. Homovanillic acid (HVA) and 5-hydroxyindoleacetic acid (5-HIAA) concentrations were significantly decreased in the caudate nucleus 2 weeks after TMT treatment; concentrations of serotonin (5-HT), dopamine (DA), and 3,4-dihydroxyphenylacetic acid (DOPAC) were unaltered, nor was there a change in dopamine receptors as measured by [3H]-spiroperidol binding in the caudate nucleus or frontal cortex. To determine if TMT altered monoamine turnover or metabolite efflux, mice were dosed with 0 or 3 mg/kg TMT; 2 weeks later, pargyline (75 mg/kg, intraperitoneally) was administered and the mice sacrificed 0, 30 and 60 min. later. Monoamines and their metabolites were measured in caudate nucleus. The HVA elimination rate was unchanged. The data suggests that the lower concentrations of dopamine metabolites observed 2 weeks after TMT treatment were due to a decrease in dopamine turnover. The decrease in muscarinic receptor affinity in frontal cortex and hippocampus and the decrease in the rate of dopamine turnover in the caudate nucleus indicate that these 2 systems are affected by TMT and may participate in the expression of its toxicity.